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(57) Abstract: 

FIELD: radio engineering and electric 
communications. SUBSTANCE: system has 
transmitting section incorporating at least 
modulator, carrier generator connected to 
modulator, and output channel -interface 
unit; receiving section including at least 
series-connected input channel -interface 
unit, line circuit, and signal 
discriminator, carrier generator connected 
to line circuit and/or to signal 
discriminator. Each carrier generator is 
made in the form of synchronized oscillator 
whose synchronizing input is connected to 
matching-unit output; inputs of matching 
units are used for connection to power 



supply mains; synchronized oscillators are 
tuned to frequency of mF, where F is 
frequency of power supply mains; m is 
harmonic chosen between 10 and 20 000. 
EFFECT: enhanced noise immunity. 2 dwg 
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(54) CUCTEMA HEPEflAHM M HPHEMA MOflYJlUPOBAHHblX CHrHAJlOB HO CETM OJlEKTPOnHTAHU^ 



(57) PectDepai: 

CiicTeMa npneivia m nepeflann 
MOflyjinpoBaHHbix cumanoB no cein 
aneKTponmaHM?! othocmtc?i k paflnoiexHHKe n 
3neKTpocB5i3i/i, a i/imghho k CMCTeMaM nepeflaMM m 
npneivia flaHHbix, b MacTHOCTH k cMCTeiviaM 
nepeflann m npneivia MHcjDopMaLiMM no CMnoBbiM 
ceifiM aneKiponmaHMfl. CucieMa coflep>KHT 
nepeflaraii^yK) nacTb, BKriKDMawDLi^yHD e ce65q, no 
KpaMHeM Mepe, MOflyn?iTop, cjDopMnpoBaTenb 
HecyLneM MacTOTbi, noflKnKDHeHHbiM k 
MOAyJi^Topy, M BbixoAHOM 6jiok conpfi>KeHMfi c 
KaHanoM, n npMGMHyK) nacTb, BiaiKiMaKDii^yK) b 
ce6», no KpaMHeM Mepe, nocjieAOBaTeiibHO 
BKJiK)HeHHbie BxoAHOM 6noK conpn>KeHMfi c 
KaHanoM, nMHePiHbiM Tpaicr m AMCKpMMUHaTop 
CMmanoB, m cjDopMMpoBaTerib Hecyu^eM MacTOTbi, 
noflKnjoHeHHbiM k nMHeMHOMy ipaicry m/mjim k 
AMCKpMMMHaTopy ckirHanoB. Ka>KAbiM 

ct}opMMpoBaTenb Hecyu^eM nacTOTbi BbinojiHeH b 
BMAe CMHxpoHi/iskipyeMoro MCTOMHMKa Kone6aHMM, 
BXOA CMHxpoHki3aL4kiM KOToporo nOAKJ1K)HeH K 



Bbixofly 6noKa cornacoBaHMsq, npn stom Bxoflbi 

6nOKOB COrnaOOBaHM?! yiBJ15qKDTC5q BXOAaMM p,n9\ 

noAKnioHeHMsq k gmhobom cbtm aneKxponnTaHUfi, 
a CMHxpoHMSnpyeMbie mgtohhuku Kone6aHMM 
HacTpoGHbi Ha MacToiy mF, rAe F - HacToia 

CMJIOBOM CBTH aJlGKiponHTaHM?!, ITI - GB 

rapMOHMKa, Bbi6paHHa5q b flManaaoHG 10-20000. 
TexHMHBCKUM pesynbiaT saKriHDHaGTCfi e 
noBbiLueHMM noMexoycToPiHMBOCTM. 3 3. n. c|D-nbi, 
2 nn. 
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HacTOflii^ee M3o6peTeHMe othocmtca k 
pa^MOTexHMKe m aneKTpocB^ski, a MMeHHO k 
ckicTeMBM nepeAaMM m npMGMa kiHct)opMaL4MM m, b 
HacTHOCTM, K CMCTeMaM nepeflaHM m npnewia KaK 

HklSKOCKOpOCTHOM, TaK M BblCOKOCKOpOCTHOkl 
MHC|30pMai4MM HO pacnpeAeJIMTeJIbHblM CMJIOBblM 

ceT^M 3neKTponMTaHMn, McnonbsyeMbiM b 
KanecTBe KaHana cb^sm. 

0630p ypOBHfl TeXHMKM 

MsBecTHO npeAHasHaneHHoe ^^9\ CMCTeM 
nepeAaHM MHcj^opMaqi/iM no CMJioBbiM cgt^m 
aneKTponnTaHkiyi ycTpoMCTBO p,n9\ npMeivia m 
nepeflaM ii ^acTOTHO-MaHuinynnpoBaHHoro 
cumana (cm. SGS-THOMSON 

MICROELECTRONICS, HOME AUTOMATION 
MODEM, ST7537HS1, June 1995), coflep>KaLi4ee 
B nepeflaKDLL^eM MacTH MacTOTHbiw MaHnnynyiTop, 
a B npnGMHOM MacTM - fleMOAynsqjop 
HacTOTHO-MaHMnynnpoBaHHoro cumana, nacTOTa 
Hecyu^eM fi,n9i KOTopbix CMHTeskipoBaHa M3 
MacTOTbi KBapi4eBoro reHepaiopa. FlocKOJibKy 

MCnOJIbSyeTCfl aBTOHOMHbIM KBapi^eBblM 

reHepaiop, to nois/iexoycTOMHUBOCTb MOflewia 
OTHOCMTenbHO HMSKafl, TaK KaK Ha Hero 

BOSflBMCTByraT KaK CjDOHOBbie nOMSXH, TaK M 
nOMOXM B BMfle rapMOHMK CUnOBOM CGTM 

3neKTponMTaHM5q, KOTopbie civieLnaKDTC?! no 

HaCTOTG M3-3a HeGTa6MnbHOGTM OTHOCMTenbHO 

HacTOTbi HecyiJ4ei?i. 

MsBecTHbi CMCTeMbi npMGMa M nepGflaHM 
GMmanoB, HanpMMep, c MaHMnynMpoBaHHbiMM 
CMmanaMM, KOTopbiG o6naflaKDT noBbiLUGHHOM 

nOMeXOyCTOMHMBOCTbKD, no OTHOLUeHMKD K 

BbiLUGyKasaHHOMy (cm. , nanpuMGp, 3apy6G>KHa5q 
paflMoanGKTpoHMKa, 4, 1988, c. 16-37, 
riGCTpyiKOB B. B. M flp. "flncKpGTHbiG ci/imanbi c 
HenpepbiBHOM cfDasoM: TeopMfi m npaKTMKa"). 

CMCTGMa COflGp>KMT nGpGflaHDLL^yK) HaCTb, 
BKnHDHaKDLlj;yK) B GG65q, no KpaMHGM MepG, 

MaHMnyn^iTop m cjDopMMpoBaTGnb HGcyinGM 
HacTOTbi, noAKnKDHGHHbiM K MaHMnynfiTopy. 

CMCTGMa COAGp>KMT TaK>KG npMGMHyK) HaCTb, 
BKnfOHaKDLnyKD B ce69], no KpaMHGM MGpG, 
flGMOflynaTop cMTHanoB m ctDopMMpoBaTenb 

HGCyLUGM HaCTOTbl, nOflKnHDHeHHblM K 

AGMOflyns^Topy CMmanoB. OAHaKO A^HHbiG 

CMCTGMbI npGAHaSHaMGHbl B OCHOBHOM A^fl 
McnonbsoBaHMsq B KOCMMMGCKMX nMHMfIX 

nepeAaHM A^HHbix m HaseiviHbix cmctcm 
noABM>KHOM paAM0Tenec|30HiiM m npki 
McnonbsoBaHMM mx ^^9\ nepeqaHM MHcfDopMai^MM 
no CMnoBOM ceTM aneKTponMTaHun mx 
noMexoycTOMHMBOCTb TaK>Ke 6yAeT 

OTHOCMTenbHO HM3KOM B CMny BbiLueyKasaHHoro, 

XOTfl M BbllUe HGM B npGAblAyiMSM. 

CyLUHOCTb M3o6peTeHMyi 

kl3o6peTeHMe HanpaBneno Ha co3AaHMe 
TaKOM annapaTypbi, KOTopas^ no3BonMna 6bi 
noBbicMTb noMexoycTOMHMBOCTb nepeAaHM 

MHC|30pMai4MM. 

3to noBbiLueHMe noiviexoycTOMHMBOCTM 
peLuaeTCfl sa chbt Toro, mto CMCTewia nepeAaHM 
M npMeMa MOAynMpoBaHHbix CMmanoB no ceTM 
aneKTponMTaHkin coAep>KkiT nepeAa^OLi^yio m 
npMeMHyK} nacTM. nepeAaKsu^afi nacTb BKnionaeT 
B ce6fl, no KpaMheM Mepe, MOAynfiTop, 
c|3opMMpoBaTenb Kone6aHMM HecyiAeM nacTOTbi, 
noAKnKDHeHHbiM K MOAyn^Topy, m BbixoAHOM 6noK 
conpfl>KeHMfl c KananoM. FlpMeMHafi nacTb 
BKnKDMaeT b ce65q, no KpaMHGM Mepe, 
nocneAOBajenbHO coGAMHennbie bxoahom 6noK 
conp^>KeHMn c KananoM, nMHeMHbiM TpaKT m 
AMCKpMMMHaTop cMmanoB, a TaK>Ke 
ct)opMMpoBaTenb Kone6aHMM necyLUGM nacTOTbi, 
nOAKntOMGHMblM K nMHeMHOMy TpaKTy M/Mnw K 
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AMCKpMMMHaTOpy CMFHanOB. Ka>KAblM 

ct)opMMpoBaTenb Kone6aHMM Hecyu^eM qacTOTbi 
Bbinonnen b bmag CMHxpoHMSMpyeMoro 

MCTOHHMKa KOne6aHMM, BXOA CMHXpOHMSai^MM 

KOToporo noAKHNDHen k BbixoAy 6noKa 
cornacoBaHMfl. BxoAbi 6noKOB comacoBaHM^i 
flBnfltOTCfl BXOAaMM AJi^ noAKnroMGHMfl k cmhobom 
ceTM aneKTponMTaHM^, a CMHxpoHii3MpyeMbie 
MCTOHHMKM Kone6aHMM HacTpoehbi Ha MaCTOTy 
mF, TAe F - nacTOTa CMnoBOM ceTM 
aneKTponMTaHM^, m - ee rapMOHMKa, Bbi6paHHafi 
B Ai^anasone ot 1 0 ao 20000. 

KpOMe TOrO, CMHXpOHM3MpyeMblM MCTOMHMK 

Kone6aHMM Bbinonnen b bmao qenM cfsasoBOM 

aBTOnOACTpOMKM HaCTOTbl, KOTOpafl COAep>KMT 

coeAMHeHHbie b Konbi^o noACTpaMBaeMbiM 
renepaTop, AS-nnTenb nacTOTbi c nepeMennbiM 

K03C)3C|3MI4MeHTOM Ae^SHMS^, CjDaSOBblM A^TeKTOp M 

neTneBOM cfjMnbTp, onopHbiM bxoa cjDasoBoro 

AeTGKTOpa JIBnflGTCfl BXOAOM CMHXpOHM3aL4MM. 

riMHeMHbiM TpaKT TaK>Ke BKntoMaeT B ce6fl 
cjsMnbTp, ocyLL^ecTBn5^K)Li^MM noAaBneHMe 

rapMOHMK HaCTOTbl CMnOBOM ceTM 

3neKTponMTaHMfl. 

Bonee Toro, nepsAaraLi^afi m npMSMHafi nacTM 
6naHKMpyK)TC5q b npoMG>KyTKax MG>KAy 

nGpGXOAaMM Hanp?1>KGHM?1 CMnOBOM CGTM 
SnGKTpOnMTaHMSq HGpGS Hynb, npGMMyLL\GCTBGHHO 

Ha MHTepeanax bpgmghm, pacnonoKGHHbix 
B6nM3M QKCTpeMyMOB ceTeBoro Hanpa>KeHMJi. 
nepe^GHb cjDMryp 

Ha cjDMr. 1 npGACjaBnGH BapMaHT 
nepeAaraLL^GM nacTM CMCTGMbi nepeAaHM m 
npMGMa MOAynMpoBaHHbix cMmanoB no cgtm 

3nGKTponMTaHM?1 npM MCnonbSOBaHMM B KaHGCTBG 

MOAynsiTopa CMmana MahMnynfuopa. 

Ha cfDMr. 2 npeACTaBneh eapMahT npMSMHOM 
HacTM CMCTGMbI nGpGAaHM M npMGMa 
MOAynMpoBaHHbix, HanpMMep, 
MaHMnynMpoBaHHbix CMrnanoB no cgtm 
aneKTponMTaHMfi. 

Hac|DMr. 1 m2 npeACTaBneHo: 

1 - MaHMnynsiTop; 

2 - CMHXpOHM3MpyeMblM MCTOHHMK KoneGaHMMj 

3 - BbixoAHOM 6noK conp5i>KeHM?i c KananoM; 

4 - CMnoBaa ceib aneKiponMiaHM^i; 

5 - noACTpaMsaeMbiM reHeparop; 

6 - A©J^n"'■eJ^b nacTOTbi c nepeMennbiM 
K03Ct3Ct)ML4MeHTOM i\%neHV[^\ 

7 - cpasoBbiM ASTeKTop; 

8 - neTneBOM cjDMnbTp; 

9 - 6noK cornacosaHMfl; 

1 0 - ycMnMTenb; 

1 1 - aTTenraaTop; 

12 - nonocoBOM cjDMnbTp; 

13 - i4Mc|DpoaHanoroBbiM npeo6pa30BaTenb; 

14 - BXOAHOM 6noK Gonpfl>KeHM5i c KahanoM; 

15 - nMHSMMblM TpaKT; 

1 6 - 6noK nepenoca cneKipa; 

17 - AUCKpMMMHaTop CMrhanoB; 

18 - CMHXponM3MpyeMblM MCTOHHMK 

Kone6anMM; 

19 - noACTpaMBaGMbiM rGHGpaTop; 

20 - A^nMTenb nacTOTbi c nepeMennbiM 

K03Cf)C|3ML4MeHTOM J\BY\%\\}/\SK\ 

21 - cpasoBbiM ASTeKTop; 

22 - neTneBOM ct)MnbTp; 

23 - 6noK cornacoBaHMfl; 

24 - 4>MnbTp, ocyiAecTBnfiK^LL^MM noAaBneHMe 
rapMOHMK; 

25 - nonocoBOM cjDMnbTp; 

26 - ananoro-i^McppoBOM npeoSpasoBaTenb. 

CBGAGHMfl, nOATBep>KAatOLHMe B03M0>KH0CTb 

ocyLi^ecTBnenMsq M3o6peTenMfl 

Bo3MO>KHOCTb ocyu^GCTBneHM^ M3o6peTenMq 



noATBep^KAaeTCfl cneAyKDu^MM Hii>Ke onMcaHkieM 
pa6oTbi CMCTeMbi nepeAaMM m npMeMa 
MOAyriMpoBaHHbix cMmanoB no ceTM 
aneKTponnTaHMyi, b cnynae McnonbsoBaHnw 
MaHnnynnpoBaHHbix cumanoB. 

FlepeAaBaeMbie CMmaxibi, HanpMMep AaHHbie, 
nocTynaioT Ha bxoa nepeAatoLi^eM nacTki 
CMCTeMbi, a MMeHHO Ha bxoa MaHkinyn^Topa 1 , b 
KOTopoM OHM MaHMnyjiMpyKDT CMmaji Hecyu^eM, 
nocTynarou^eM or CMHxpoHM3MpyeMoro ncTOMHUKa 
KOJie6aHMM 2. MaHMnyn5iL4M;i CMmana Hecyu^eM 
MO>KeT ocyu^ecTBnflTbcyi KaK no OAHOis/iy m3 
napawierpoB, nanpMiviep, no awinnMiyAe, MacToie 
MJiM c|3a3e, TaK m no necKonbKMM OAHOBpeMehHO, 
MSBecTHbiMM B ypoBHe TexHMKM MeTOAaMM no 
AaHHOMy Bonpocy, b tom hmcjig c 
McnojibsoBaHMeM KBaApaTypbi (KaK noKasano na 
cfjMr. 1 nyHKTMpoM). B pesynbTaie MaHMnynfli4MM 
Ha BbixoAe MaHMnyn^Topa 1 mokst 6biTb 

CC)DOpMMpOBaH KaK ySKOnOJIOCHblM, TaK M 
LUMpOKOnonOCHblM CneKip B SaBMCMMOCTM OT 

Bbi6paHHbix napaMejpoB MaHMnyji5^i4MM. 3tot 

CneKTp MO>KeT paSMeU^aTbC^t CMMMeTpMHHO 

OTHOCMTenbHO HacTOTbi Kone6aHMJi HecyLnePi, 
paBHOM mF, rfle F - nacTOTa CMnoeoM cbtm 
3neKTponMTaHM5q, m - HOMep rapMOHMKM MacTOTbi 
cunoBOM csTM aneKTponnTaHM?!, Bbi6paHHbiM b 
AnanasoHe ot 10 flo 20000. Cc|>opMMpoBaHHbiM 
MaHnnynnpoBaHHbiM cumaji Tpe6yeMoro ypoBHfi 
Hepes BbixoflHoPi 6noK conpfi>KeHM5R c KahanoM 3 
nocTynaei b cunoByK) ceib aneKiponnTaHU?! 4. 

CMHXpOHMSMpyeMbIM MCTOMHMK KOJie6aHMM 2 
MO>KeT 6blTb BbinOJlHeH CaiVlblM paSJlMHHblM 

o6pa30M, HO npenMyLnecTBeHHO b bmag i4enM 

cjDaSOBOM aBTOnOflCTpOMKH HaCTOTbl, KOTOpa?! 

coAep>KMT coeAMHeHHbie b KOJibL^o 
noflCTpaMBaeivibiM renepaTop 5, flenMienb 

MaCTOTbl 6 C nepeMeHHbIM K03C|DCtDML4MeHTOM 

fleneHi/isq, cjDaaoBbii/i ASTeKTop 7 m neineBOM 
cjDMnbTp 8, npM 3TOM onopHbiM bxoa ctDasoBoro 

ABTeKTOpa 7 ?1BnfieTCf1 BXOAOM CMHXpOHM3ai4MM 

CMHxpoHMSnpyeMoro ncTOMHUKa Kone6aHMM 2. 
OnophbiM BXOA cjDasoBoro A^TeKTopa 7 coeAHHeh 
c BbixoAOM 6noKa cornacoBaHnyi 9, na bxoa 
KOToporo noAaeicfl Hanp?i>KeHMe cmjiobom cbtm 
3neKTponMTaHM5q. MacToia noACTpaMsaeMoro 
renepaTopa 5, noAerieHHafi b m pas p,en]AjeneM 
HacTOTbi 6, cpaBHMBaeTCfi b (4>a30B0M A^TeKTope 

7 G HaCTOTOM HanpJl>KeHMfl CMJIOBOM ceTM 

aneKTponMTaHMfl 4, awiniiMTyAa KOToporo 
ycTanaBJiMBaeTCfi 6jiokom corjiacoBaHM^ 9. flpM 
HanMMMM paccjpoMKM Me>Kfly nacTOTOM 
noACTpaMBaeivioro renepaiopa 5 m m-M 

rapMOHMKOM MaCTOTbl CMJ10B0M CGTM 

aneKTponMTaHMyi 4 na BbixoAe cJjasoBoro 
AejeKTopa 7 BbiAenyieTcyi cm man olum6km, 
KOTopbiM Hepes neTJieBOM cjsMnbTp 8 
BOSAeMCTByeT Ha noACTpaMBaeMbiM renepaTop 5, 
HacTpaMBan ero na nacTOTy m-M rapMOHMKM 
HacTOTbi CMnoBOM ceTM aneKTponMTaHM^i 4. 
TaKMM o6pa30M, sa cneT ocyu^ecTBJieHMfl 
CMHxpoHM3ai4MM Mepes 6noK corjiacoBaHM^i 9 
CMHxpoHMSkipyeMoro MCTOMHMKa Kone6aHMM 2, 
BbinojiHeHHoro, nanpi/iMep, b bmab i^enM cpasoBOM 
aBTonoACTpoMKM HacTOTbi, cneKTp 

MaHMnyjiMpoBaHHoro CMmana na BbixoAe 
MaHMnyn^Topa 1 pacnonaraeTc;i BcerAa na 
HacTOTe m-M rapMOHMKM m, nanpMMep, npM 
ysKononocHOM cneKipe Me>KAy m-l m m+1 
rapMOHMKaMM, a npM LUMpoKonojiocHOM - Me>KAy 
m-1000 M m+1 000 rapMOHMKaMM. 

EcnM MOLi^HOCTb MaHMnyjiMpoBaHHoro 
CMmana na BbixoAe MaHMnyns^Topa 1, hto 
onpeAenneTCfl KOHKpeTHbiM ero BbinoriHeHMeM, 
AOCTaTOMHa ^n9^ nepoAaMM CMmanoB na 
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saAaHHoe paccTO^HMe, to BbixoA MaHMnynfiTopa 
1 HenocpeACTBeHHO coeAMHen c bxoaom 
BbixoAHoro 6noKa conp5i>KeHM;i c KananoM 3, 

BblXOA KOTOporO ^BJineTCn BblXOAOM 

nepeAaKJLAeM nacTM AJifi noAKJitoHeHMJi k cejM 
aneKipoHMTaHMfl 4. Echm >Ke MOLAHOCTb 
MaHMnyjiMpoBaHHoro CMrHana na BbixoAe 
MaHMnynyiTopa 1 HeflocTaTOHHa, to Me>KAy ero 
BblXOAOM M BXOAOM BbixoAHoro 6noKa 
conpn>KeHMfi c KaHanoM 3 MoryT 6biTb BKJiK)HeHbi 
nocneAOBaTenbHO coeAMHeHHbie ycMJiMTenb 10 m 

aTTeHKJaTOp 11, C nOMOU^bK) KOTOporO MO>KeT 

perynMpoBaTbC5i BbixoAHas^ MOLAHOCTb. fln^ 
yMeHbLueHM^ b BbixoAHOM CMrnane napasMTHbix 
cocTaBnnK)LAMX Me>KAy BbixoAOM MaHMnyn^Topa 
1 M BXOAOM BbixoAHoro 6noKa conpn>KeHMn c 
KananoM 3 mokbt 6biTb TaK>Ke BKriKDHSH 
nonocoBOM c|3MnbTp 12. B cnyMae BbinonheHMfi 
MaHMnyn^Topa 1 b 141/1 c|dpobom bmab na ero 
BbixoAe BKnK)HaeTC^ uiMc|3poaHanoroBbiM 
npeo6pa30BaTenb 13. C tohkm apennfl cyjM 
M3o6peTeHMS^ nops^AOK BKnioMeHMS^ yKasaHHbix 
6noKOB Mo>KeT 6biTb nK)6biM. 

□pMeMHafl MacTb pa6oTaeT cneAyKDLAMM 
o6pa30M. MaHMnynMpoBaHHbiM CMrhan, 
nepeAaHHbiM no cunoBOM ceiM sneKiponMiaHMsq 4 
Ha HacToie, pasHOM mP, nepes bxoahom 6noK 
Gonpji>KeHM5i c KananoM 14 nocTynaei na bxoa 
nuMBMHoro TpaKTa 15, B KOTOpOM 
ocyLAecTBnfieTcsq ero npeo6pa30BaHMe no 
ypoBHK) M cnsKTpy, T. e. ycMnehne m/mhm 
nepeHoc cneKipa na npoMe>KyTOHHyK) nacTOTy, b 
TOM HMcne M, npenMyLABCTBeHHO, na HynsByKD, 
m/hhm cjDMnbTpai^Mfi. npeo6pa30BaHHbiM CMrnan, 
HanpMMep c noMoinbK) 6noKa nepenoca cneKxpa 
16, Aanee nocTynaeT na AUCKpuMMHaTop 17 
CMrnanoB, na BbixoAe KOToporo cfDopMMpyKDTCfl 
CMrnanbi AaHHbix. flnsq nepenoca cneKipa b 
nMHeMHOM rpaKTB 15 m/mjim ero AeTeKTMpoBahna 
B A^icKpMMMHaTope 17 GMrhanoB MGnonbsyeiGsq 
GMHXpOHMSHpyeMblM MCTOHHMK Kone6aHMM 18. 

3tot mgtomhmk MO>KeT 6biTb BbinonheH 
pasnMMHbiM o5pa30M, ho npeMMyLneGiBeHHo, b 
BMAe L\enM cf^asoBOM aBTonoACTpoMKH nacTOTbi 
(OAFIH). npeuMyLnecTBeHHO, i_\enb CDAFIH 

COAep>KMT GOGAMHeHHbie B KonbL^o 

noAGTpaMBaeMbiM renepaTop 19, A^J^HTenb 

HaCTOTbl 20 G nepeMeHHbIM K03Ct3C|DMI4MeHT0M 

AeneHMSi, cjDasoBbiM A^TeKTop 21 m neTJieBOM 
4)MnbTp 22. OnopHbiM bxoa c|3a30Boro A^TeKTopa 

21 ^BnfieTCfl BXOAOM CMHXpOHMSaqMM 
CMHXpOHM3MpyeMOrO MCTOHHMKa Kone6aHMM 18. 

OnopHbiM BXOA c|3a30Boro A^TSKTopa 21 
coGAMHeH G BblXOAOM 6jiOKa cornacoBaHMS^ 23, 
Ha BXOA KOToporo noAaeTC5i Hanp5q>KeHMe 
CMJIOBOM CBTM 3nBKTponMTaHM5q 4. MacTOTa 
noACTpaMBaeMoro renepaTopa 19, noAejieHHa^i b 
m pas A^^i^TBriBM MaoTOTbi 20, cpaBHMBaeTGsq b 

c|3a30BOM AeTBKTOpe 21 C HaCTOTOM Hanpfl>KeHMfl 

CMJIOBOM CBTM snBKTponMTaHMfl 4, aMnHMTyAa 
KOToporo ycTaHasjiMBaeTCfi 6noKOM 
cornacoBaHMfl 23. flpM HariMHMM paccTpoMKM 
Me>KAy HacTOTOM noACTpaMBaBMoro rBHBpaTopa 

19 M m-M rapMOHMKOM MaCTOTbl CMJIOBOM CBTM 
anBKTpOHMTaHMfl 4 Ha BblXOAB c|3a30Boro 

AeTBKTopa 21 BbiAenneTcn CMrhan olum6kii, 

KOTOpbIM H6pe3 nBTJlBBOM cjDMJlbTp 22 
BOSABMCTByBT Ha nOAGTpaMBaBMbIM rBHBpaTop 

19, HacTpaMBasi Bro na nacTOTy m-M rapMOHMKM 

MaCTOTbl CMnOBOM CSTM 3JieKTponMTaHMfl 4. 

TaKMM o6pa30M, 3a chbt ocyLnecTBJieHUfl 

CMHXpOHM3aL4MM H6pB3 6j10K corjiacoBaHMfl 23 
CMHXpOHMSMpyeMOrO MCTOHHMKa K0JlB6aHMM 18, 

BbinojiHeHHoro, nanpuiMep, b BMAe i4enM cpasoBOM 
aBTonoAGTpoMKM HacTOTbi, Bro BbixoAHOM CMrnaji 



"npMBfisaH" K rapMOHMKe nacTOTbi Hanp^xeHM^ 
cunoBOM CGTM ajieKTponnTaHMfl 4. 
CneAOBaTenbHO, ecnki oh 6yAeT McnojibsoBaH b 
nnHeMHOM TpaKTe 15 flnfl nepeHoca cneKjpa, to 
nepeHoc cneicrpa 6yfleT ocyu^ecTsneH Ha 
Hynesyra MacTOTy. 06bNH0 nepenoc cneKTpa na 
HyneByrc) nacTOTy ocyii^ecTBnyieTCfl c noMombK) 
AByx KBa^parypHbix KaHanoB, b Ka>KAOM kis 

KOTOpblX BKJiroHeHbl nOCJieflOBaTeJlbHO 

coeAMHeHHbie nepeMHOKMienb m cpMnbip hm>khmx 
nacTOT (cm. , HanpkiMep, B. M. Kop>KMK m aP- 
"PacHBT noMexoycTOMHM BOOTH OMOTeM nepeflaMM 

AMGKpeJHblX C006LAeHMM", M. , Pa^MO M CB513b, 

1982, CTp. 59), npn otom ncnonbsyeTCJi nM6o 
AonojiHkiTenbHbiM (KBaApaTyphbiM) BbixoA 
CMHxpoHMSkipyeMoro MCTOHHMKa Kone6aHMM 18 
(noKaaaHO nyHKTupoM), nM6o na oahom ms 
BXOAOB OAHoro nepeMHO>KMTeji5i BKnraMaeTCfl 

c|Da30BpaLL\aTenb Ha QO'^. 

ripn yrnoBOM MaHMnyn?ii4MM b KanecTse 
AMCKpuMMHaTopa 17 MOKGT 6biTb ncnonbsoBaH 
c|Da30BbiM AUCKpuMnnaTop M B 3TOM cfiyHae 
onopHbiM exofl ero noflKHfOHaeTC?! k BbixoAy 
CMHxpoHMSnpyeMoro HCTOHHUKa Kone6aHMM 18 
(noKasaHO nyHKTupoM, ecjiM e nnheMHOM jpaKie 
15 He npoMSBOflMTcsq nepenoc cneKjpa). Ecni/i >Ke 
B nnHeMHOM TpaKTe 15 npoMseoflHTCSR nepeHoc 
cnsKTpa Ha npoMe>KyTOHHyK) nacTOTy, to 

OnopHbIM BXOA AUCKpHMMHaTOpa 17 MOKGT 6blTb 

nn6o o6TDeAMHeH c onophbiM bxoaom nnHSMHoro 
TpaKTa 15, nM6o noAKriKDMen k BbixoAy ApyroM 

HaCTOTbl GMHXpOHHSHpyeMOrO MCTOHHMKa 

Kone6aHMM 18. flpw TaKOM McnonbsosaHMM 
CMHxpoHMSMpyeMoro MCTOHHMKa Kone6aHi/iM 18 

B03M0>KH0 paCLUMpeHMe HMHeMHOM pa60HeM 30Hbl 
AMCKpMMMHaTOpa 17. ECHM >Ke B HMHeMHOM 

TpaKTe 15 npoM3BOAMTC5R nepenoc cneKTpa na 
HynesyK) nacTOTy, to onopnbiM bxoa 
AMCKpMMMHaTOpa 17 MO>KeT He noAKnK)HaTbC5q k 

BblXOAy CMHXpOHMSMpyeMOrO MCTOHHMKa 

KOJie6aHMM 18, npM 3T0M AUCKpMMMhaTop 17 

MO>KeT MCnonb30BaTb CMHCf^aSHblM M 

KBaApaTypHbiM (nyHKTMpna^ jimhms^) BbixoAbi 
nMHeMHoro Tpaicra 15. 

riocKonbKy MacToia Hanpfl>KeHM$i cmjiobom 
ceiM aneKiponmaHnyi 4 MMeeT HecTa6MnbHocTb, 
TO sa CHeT i^enM cfsasoBOM aBTonoAOTpoMKM 
HacTOTbi HacTOTa Hecyu^ero Kone6aHMfi 
nepeAaioiuieM nacTH, t. e. nacTOTa ot 
noACTpaMBaeMoro renepaTopa 5, ciaHOBHTCfl 
"nnaBatoLi^eM". TaioKe "nnaBarau^eM" CTaHOBMTCfl 

HaCTOTa CMHXpOHMSHpyeMOrO MCTOHHMKa 

Kone6aHMM 18, mto cosAaeT KorepeHTHOCTb npn 
npMeivie m, cneAOBaienbHO, yMeHbLuaei bjim^hmo 
noMGX, cosAaBaeMbix 3neKTpoo6opyAOBaHMeM, 
noAKnto^aeivibiM k cmhobom ceTH aneKrponnTaHUfl 

4, npH 3TOM C|3MKCMpyK)TCfl MaCTOTbl HOMeX - 

rapMOHMK ceieBoro Hanpq>KeHMq, Koropbie A^J^ee 
MoryT 6biTb JierKO pe>KeKTMpoBaHbi. TaKMM 
o6pa30M, AOCTuraeTCJi yKasaHHbiM rexHUHecKUM 
pesynbTaT - noBbiLueHi/ie noMexoycTOMHUBOCTH 

CMCJeMbl. 

P,n9\ AanbHeMLuero noBbiLueHi/i^ 

nOMeXOyCTOMHM BOOTH B nMHeMHblM TpaKT 15, 

HanpMMep, na bxoag mjim BbixoAe, MO>KeT 6biTb 

BKJ1K)MeH C|3MJ1bTp 24, OCyLAeCTBTintOLL^MM 

noAaaneHMe rapMOHMK nacTOTbi omjiobom cbtm 
aneKTponMTaHki^ 4, BbinonHennbiM, HanpMMep, b 
BMA© CMHxpoHHoro pe>KeKTopHoro rpe6eHHaToro 
c|3MnbTpa (cm. , HanpMMep, Jl. E. JleMXTep 

"PacneT rpe6eHHaTbix cfDMnbTpoB", M. "Cob. 
PaAMo" 1972, rnasa 1) mjim aflanTMBHoro 
KOMnsHcaTopa (cm. , nanpMMsp, 5^. fl. LUMpMan 
"PaspeLueHMe m OKaTMe CMmanos", M. "Cob. 
PaAMo" 1974, 283-288, B. YwApoy, C. Ctmph3 
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"AAanTMBHaji o6pa6oTKa cMmanoB", M. , "PaAMO 
M CBqsb", 1989, 288-299). flnn pa6oTbi raKMX 
cjsMJibTpoB B KanecTBe onopnoro OMmana 
McnojibsyeTcyi nacTOTa cMHxpoHMSMpyeMoro 
MCTOHHMKa Kone6aHMM 18. 

EcjiM npM npMGMe o6pa6oTKa CMrnajioB 

OCyLL^GCTBJI^GTCn B I^MCjspOBOM BMAG, TO B COCTaB 
nMHGMHOrO TpaKTa 15 AOJl>KHbl 6blTb 

nocneAOBBTenbHO BKnroHeHbi nojiocoBOM cpMnbTp 
25 M aHajioro-i4MC|3poBOM npeo6pa30BaTenb 26. 

JXT\9i nOBblLUGHMfl nOMGXOyCTOMHMBOCTM TaK>KG 

MO>KGT 6biTb McnojibsoBano 6naHKkipoBaHMG 
nepeAaK^LASM ki npMGMHOM HacTGM b 
npoMG>KyTKax MG>KAy nGpGxoAaMM Hanpq>KGHMq 

CMJIOBOM CGTM 3JlGKTponMTaHMJl 4 HGpGS HyHb, 

npGMMyLL\ecTBGHHO Ha MHTepBanax bpgmghm, 

pacnOJlOKGHHblX B6nM3M SKCTpeMyMOB CGTeBoro 

Hanpn>KGHMn. J\n^ 6naHKMpoBaHMsq 

MCnOJlbayKJTCyi, npGMMyLAGCTBGHHO, KnKJHM, 
BKnK)HGHHblG B TpaKTG nGpGAaHM M npMGMa 

npaKTMHecKM b jikd6om mgctg, ynpaenflGMbiM oi 
cjDopMMpoBaTGJin MMnyjibcoB, HanpMMep, 
KOMnapaTopa, bxoa KOToporo cogamhgh nM6o c 
CMJIOBOM CGTbK) 3nGKTponMTaHMy» 4, nM6o c 
AOnOHHMTenbHblM BblXOAOM CMHxpoHMSMpyeMoro 
MCTOHHMKa KOfiGCaHMM 18 (hg noKasaHo). 

OyHKI^MM KJlKDHa MOryT 6blTb B03nO>KeHbl 

npaKTMHecKM na nKD6oM KacKaA nepeAaraLneM m 
npMeMHOM HacTePi aa chgt noAaHM na stot 
KacKaA MMnynbcoB ot yKasaHHoro 
c|DopMMpoBaTen5q MMnynbcoB b KanecTBe 
sanMpahOLnero Hanp5q>KeHM5q. 

BnoKM cornacoBaHM?! 9 m 23 MoryT 6biTb 
BbinonneHbi b bma© aTTenraaTopa, KOMnapaTopa, 
orpaHMHMTenfl aMnriMTyAbi, TpaHccjDopMaTopa m 
T. A- 

BnoKM conp5i>KeHMfl c KananoM 3 m 14 MoryT 
6biTb BbinonneHbi, HanpMMep, b bmag 
TpancctDopMaTopa, ocyLnecTBnsqHDLnero 
ranbsaHMHecKyra pasBfisKy ot cmjiobom ceTM 
aneKTponMTaHMfl 4, m c|DMJibTpa eepxHMX nacTOT. 

ripM HGo6xoAMMOCTM opraHM3ai4MM 
AByxcTopoHHeM nepeAaHM AaHHbix MO>KeT 6biTb 
npMMenen BTopoM KOMnneKT CMCTeMbi. 
nepefla 10114351 nacTb npM stom CHa6>KaeTC?i 
npMeMHOM HacTbHD, a npMeMHafi - nepeAaraii^GM, 
M, KpoMG Toro, o6paTHbiM KaHaji HacTpaMBaeTC5q 
Ha HacTOTy nF, tag n-5R rapMOHMKa Bbi6MpaeTC?i 
B TOM >Ke AnanaaoHG, hto m m. flpw CMMnnsKCHOM 
pe>KMM6 m M n MoryT 6biTb paBHbi. flpM 

AByxcTopoHHGM nepGAaHG 6nOKM COnpfl>KGHMJl C 
KananoM 3 m 14 Moryj 6biTb 06'bGAMHGHbi m 

MMGTb OAMH BXOA, OA^H BblXOA M OAMH 
BXCA-BblXOA- 

fln^ cneuiMajiMCTOB b yKasannoM o6naGTM m 
ApyrMx o6jiacTGM npM osnaKOMJiGHMM c 
HacTOflLAMM onMcaHMGM 6yAyT flCHbi ApyrMG 

B03M0>KHblG MOAMC|3MKai4MM AaHHOrO 

M306pGTeHMn. TaKMG MOAMcj^MKai^MM MoryT 

BKJitoHaTb ApyrMG MSBGCTHbie no 
npeALUGCTByK)LAeMy ypoenio tgxhmkm npMsnaKM, 
HO He MeH;iK>LAMe cyLAHOCTb M3o6peTeHM;i, 
HanpMMGp, A^^ nGpGAaHM ananoroBbix CMmajioB 
AOJi>KHa 6biTb McnonbsoBaHa cooTBGTCTByK)LAa;i 
MOAynfii^Mfl, T. e. b nepeAaKJiAGM nacTM 
Mcnonb3yeTCfi, HanpMMep, nacTOTHbiM 
MOAynflTop, a b hpmgmhom nacTM - nacTOTHbiM 
AMCKpMMMHaTop OMmana. OnMcannbiM BbiLUG 

BapMaHT CMCTGMbl HG MGHGpnblBaGT BGG MX 
MHOr006pa3Me, KOTOpoe M0>KH0 OCyLAGGTBMTb B 
COOTBGTCTBMM C HM>KGCnGAyK)LI4eM CtDOpMynOM 
M306pGTGHM^. 

cpopMyna M3o6peTeHM5i: 

1. CMCTGMa nepeAaHM m npMeMa 
MOAyriMpoBaHHbix oMmanoB no cgtm 



aneKTponMTaHMfi, co^ep^al^a9\ nepeAa(OLL4yK) 
MacTb, BKJiKSMaioLL^yto B ce6q, no KpaMHOM Mepe, 
MOAyJi^Top, c|3opMMpoBaTenb Kone6aHMfi 
HecyuL^en nacTOTbi, noflKnraHeHHbiM k 
MOflynyiTopy, m sbixoAHOM 6noK conpfl>KeHMfl c 
KaHanoM, m npMGMHyio nacTb, BKnK)<-iaioLL^yK) b 
ce6^, no KpaMHeM Mepe, nocjieflOBaTejibHO 
BKnKSHeHHbie bxoahom 6noK conpn>KeHM;i c 

KaHanOM, JIMHeMHblPl TpaKT M AI^CKpMMI/IHaTOp 

CMmanoB m cjsopMMpoBaTeiib KOJie6aHMM 
Hecyu^eM nacTOTbi, noAKJiK>HeHHbiM k JikiHefiHOMy 
TpaKjy n/nnn k flucKpuMUHaTopy cumanoB, 
OTJiMMaKDU^ayicyi tbm, mto Ka>KflbiM 
c|3opMMpoBaTenb KOJie6aHMM Hecyu^eM nacTOTbi 
BbinojiHeH B BMAe CMHxpoHMSMpyeMoro 

MCTOHHMKa KOJie6aHMM, BXOA CMHXpOHMSaqMkI 

KOToporo noAKHraHSH k BbixoAy 6noKa 
cornacoBaHMS^, npn stom BXOAbi 6noKOB 
cornacoBaHM^ ^bji^ikstc^ BXOAaMki a^^ 
noAKnK:)HeHMfl k cmjiobom ceTki aneKrponMTaHM^, 
a ckiHxpoHki3kipyeMbie MCTOHHiiKki Kone6aHMM 
HacTpoeHbi Ha MacToiy mF, rAe F - MacToia 
ckinoBOM ceTM aneKiponnTaHnyi, m - ee 
rapMOHMKa, Bbi6paHHafl b AnanasoHe 10 - 20000. 
2. CMCTBMa nepsAaHM i/i npneivia 
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MOAyriMpoBaHHbix cMmanoB no ceTi4 
oneKiponnTaHnq no n. 1, OTni/iMatoiAayicyi leM, 

HTO CMHXpOHMSMpyeMbIM MGTOHHMK KOne6aHMM 

BbinojiHeH B BMAe qenki cjsasoBOM 
aBTonoACTpoMKM nacTOTbi, coAep>KaLL4eM 
coGAMHeHHbie B Konbi40 noACTpaMBaeMbiM 
reHepaTop, A@-nMTenb nacTOTbi c nepeivieHHbiM 
K03C|3C|3MI4kieHTOM A^^^HM^, cfsasoBbiM A^TeKTop M 

neTJieBOM c|3MnbTp, onopHbiM BXOA c|3a30Boro 
AereKTopa nenfieTc^i bxoaom CMHxpoHM3aL4MM. 

3. CkiGTeMa nepeAaMM m npkieivia 
MOAyni/ipoBaHHbix GMmanoB no ceTM 
aneKTponi/iTaHnyi no n. 1, OTnuiMaroiAayicyi lewi, 
MTO JiMHeMHbiM TpaKT BioitoMaeT B ce6q C|3MnbTp, 
OGyLi^eGTBn^K>Li^Mfi noAaBJieHkie rapMOHMK 
MacTOTbi cunoBOM CGTM anGKiponnTaHMfl. 

4. CkiCTGMa nepGAaHM ki npkiGMa 
MOAyriMpoBaHHbix cMmanoB no cgtm 
aneicrponnTaHMfl no n. 1, OTni/iHaKDinaflCfl Teiw, 
HTO nepeAaHDLL^afl m npnGMHa^ naoTH 
6naHKMpyraTGyi e npoMG>KyTKax MG>KAy 

nGpGXOAaM HanpS^>KGHM5^ CMJIOBOM CGTM 

aneKTponnTaHnyi nepes Hynb npeMMyu^eGTBeHHO 
Ha kiHTepBanax Bpeiv/ieHM, pacnono>KeHHbix 
b6jih3m 3KCTpeMyMOB ceTeBoro Hanp5i>KeHM5i. 
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